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(54) ELECTRONIC IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a device which 
suppresses the deterioration of an image, gets a image 
signal that reproduces and shows a satisfactory image 
and also realizes miniaturization by controlling a 
resolution compensating means in accordance with a 
signal level from an image pickup device. 
SOLUTION: A CPU 20 controls an edge emphasis 
degree integrator 15 in accordance with an input level of 
an image signal from a CCD 2 and variably controls a 
coefficient, that is, contour (edge) emphasis degree in 
performing edge emphasis processing. Specifically, it 
controls so that an edge emphasis degree to a input that 
has a lower level becomes relatively low. Then, optimum 
edge emphasis processing is performed even at a low 

signal level without emphasizing noise too much. Moreover, gamma correction processing is 
performed and subtracting color is performed to 8-bit image data of each color on a preceding 
stage of a digital processing part and besides, various signal processing are executed. 
Thereby, it is possible to make a circuit scale small and to contribute to the miniaturization of 
this device itself. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An electronic image pickup device characterized by controlling the above-mentioned 
resolution compensation means in an electronic image pickup device provided with a 
resolution compensation means according to a signal level from the above-mentioned image 
sensor using a two-dimensional image sensor. 

[Claim 2]The electronic image pickup device according to claim 1 , wherein the above- 
mentioned resolution compensation means is an edge enhancement means to perform 
processing which emphasizes a contour signal by changing the degree of edge enhancement. 
[Claim 3]An electronic image pickup device having a different gradation characteristic for 
contour signal extraction from a gradation characteristic for main signals in an electronic image 
pickup device provided with a resolution compensation means using a two-dimensional image 
sensor. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to an electronic image pickup device and the 
electronic image pickup device which records electronically the picture photoed by the solid 
state image pickup device etc. in detail. 
[0002] 

[Description of the Prior ArtJPhotoelectric conversion of the object image optically photoed by 
the photographing optical system of a taking lens etc. is carried out by the imaging means of 
an image sensor etc. in recent years, Electronic image pickup devices (henceforth an 
electronic camera), such as an electronic camera which recorded electronically the picture 
signal as this electrical signal by which photoelectric conversion was carried out, have spread 
widely. 

[0003]ln such an electronic camera, solid state image pickup devices, such as CCD, are 
generally used as an imaging means. Generally as a display which carries out the repeat 
display of the picture photoed and recorded by the above-mentioned electronic camera, what 
uses cathode-ray tubes, such as CRT, a liquid crystal display (LCD), etc. are used. 
[0004]As for inclination of the photoelectric transfer characteristic which shows the relation of 
the incident light quantity (input) and the output signal which enter into CCD of the above- 
mentioned electronic camera, i.e., gamma (gamma) characteristic, it is desirable that it is fixed 
and generally proportional over the wide range. 

[0005]However, the electric - light transfer characteristics (gamma) of the usual display, Since 
it has a nonlinear characteristic, in order to carry out the repeat display of the picture photoed 
with the above-mentioned electronic camera using such a display good, it is necessary to 
perform a gamma (gamma) compensation process to a generating picture signal so that the 
intensity of the incident light of the above-mentioned electronic camera may be proportional to 
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the luminescence intensity of a display. 

[0006]ln the conventional electronic camera, therefore, imaging means, such as CCD. After 
carrying out color separation of the picture signal acquired by (it is only hereafter called CCD) 
to each chrominance signal of R, G, and B signal and performing a gamma correction process 
to each of these chrominance signals, a luminance signal (Y signal) and a color-difference 
signal are generated from this picture signal, The repeat display of the picture is performed 
with outputting this to a display. In the conventional electronic camera, in order to improve 
image quality, resolution compensation means, such as an edge enhancement means, are 
established, for example, and various kinds of signal processing is performed. 
[0007]ln the usual case, the picture signal of the analog by which photoelectric conversion was 
carried out by CCD is changed into a digital signal through two steps of processings, sampling 
(sampling) processing and quantization processing, in an A/D converter. In order to acquire the 
picture signal which can display a good picture as a quantizing number in this quantization 
processing, usually it is set as an about 8-10 bits [ per pixel ] level (gradation number). 
[0008]Here, the flow of signal processing at the time of processing the digital signal of the 
conventional electronic camera is shown in the important section block lineblock diagram of 
drawing 5 . 

[0009]ln the A/D converter (not shown) of an electronic camera, when the quantizing number 
of 10 bits is set up and an A/D conversion is made, as the picture signal changed into this 
digital signal is shown in drawing 5 , signal processing, such as color correction, is made in a 
main signal treating part (circuit). 

On the other hand, in a sub-signal treating part, the outline (edge) compensation process by 
the edge enhancement degree integrator 15, etc. are performed through the edge extraction 
processing in an edge extracting part, the coring processing in the coring section 14, etc. 
And after the Y signal edge correction processed [ this ] and the Y signal main signal 
processed [ above-mentioned ] are added by the above-mentioned adding machine 1 1, a 
gamma correction process is performed in the gamma correction processing circuit 7A, color is 
decreased by the data of 8 bits of each color, and it is outputted to display processing parts 
(not shown), such as LCD. 

[0010]Thus, since each signal processing will be performed to the picture signal which has the 
data volume of 10 bits of each color if it constitutes so that a gamma correction process may 
be performed in the latter part of various signal processing, degradation of a picture can be 
suppressed and a good picture signal can be acquired. 

[001 1]However, since the data volume to treat becomes great in this case, the circuit structure 
to which signal processing is made to carry out will become large, the device itself will be 
enlarged, and there is a problem that a manufacturing cost also increases. 
[0012]Then, if it has composition which performs a gamma correction process in the preceding 
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paragraph of signal processing, the color of a picture signal is decreased to the image data of 
8 bits of each color and it is made to perform various kinds of signal processing to this as 
shown in the important section block lineblock diagram of drawing 6 , The above problems can 
be avoided and there is an advantage that the circuit structure of a device can be designed 
small. 
[0013] 

[Problem(s) to be Solved by the Invention] However, the problem of the noise in a low 
luminance part (dark space) increasing, for example may arise in this case, and the resolution 
of the picture by which a repeat display is carried out to this by originating, and sharpness may 
deteriorate. 

[0014]That is, drawing 7 is a figure showing the relation between the input signal in the 
conventional electronic camera, and an output signal (gamma characteristics). In drawing 7 , 
when its attention is paid to each noises Aout and Bout of each output signal to the noise 
AinBin of the level in the low luminance part (dark space) and high luminance part (bright 
section) of an input signal, there is a relation of the noise Aout> noise Bout like a graphic 
display. That is, the noise level of the output signal of a low luminance part tends to increase 
compared with the noise level of the output signal of a high luminance part. 
[0015]Then, in order to stop this, a means to oppress a noise can be considered by raising the 
coring level in coring processing. However, an operation of as opposed to a low luminance part 
in this coring processing differs from an operation on a high luminance part, and an operation 
especially on a low luminance part is small. Therefore, when a coring level is raised and coring 
processing is performed, it may act superfluously to a high luminance part, and the high 
luminance part of a picture may deteriorate. 

[0016]The place which this invention is made in view of the point mentioned above, and is 
made into the purpose, Degradation of a picture is suppressed by performing optimal signal 
processing to the picture signal photoed by solid state image pickup devices, such as CCD, 
and the picture signal which can carry out the repeat display of the better picture can be 
acquired, and it is in providing the electronic image pickup device which realized the 
miniaturization. 
[0017] 

[Means for Solving the Problem]To achieve the above objects, an electronic image pickup 
device by the 1st invention controls the above-mentioned resolution compensation means 
according to a signal level from the above-mentioned image sensor in an electronic image 
pickup device provided with a resolution compensation means using a two-dimensional image 
sensor. 

[0018]ln an electronic image pickup device by the 1st invention, the 2nd invention is 
characterized by the above-mentioned resolution compensation means being an edge 
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enhancement means to perform processing which emphasizes a contour signal by changing 
the degree of edge enhancement. 

[0019]And in an electronic image pickup device provided with a resolution compensation 
means, an electronic image pickup device by the 3rd invention has a different gradation 
characteristic for contour signal extraction from a gradation characteristic for main signals 
using a two-dimensional image sensor. 

[0020]Therefore, an electronic image pickup device by the 1st invention acquires a picture 
signal which can display a good picture by optimal signal processing by controlling a resolution 
compensation means according to a signal level from an image sensor. 
[0021]When an edge enhancement means which is a resolution compensation means 
changes the degree of edge enhancement according to a signal level from an image sensor, 
an electronic image pickup device by the 2nd invention performs processing which 
emphasizes a contour signal, and acquires a picture signal which can display a good picture. 
[0022]A gradation characteristic for main signals is performing gray-level-correction processing 
by a different gradation characteristic for contour signal extraction, and an electronic image 
pickup device by the 3rd invention acquires a picture signal which can display a good picture. 
[0023] 

[Embodiment of the lnvention]Hereafter, the embodiment of a graphic display explains this 
invention. Drawing 1 is a block lineblock diagram showing the internal configuration of the 
electronic image pickup device of a 1st embodiment of this invention. 
[0024]As shown in drawing 1 , the electronic image pickup device of this embodiment, The 
photographing optical system 1 which consists of a drive motor, drive mechanism, etc. which 
drive a taking lens and this, The solid state image pickup devices (only henceforth CCD) 2, 
such as CCD which carry out photoelectric conversion of the optical object image in which 
image formation is carried out by this photographing optical system 1 , and generates the 
picture signal of the object image, CDS circuit (correlation double sampling circuit; correlated 
double sampling) 3 which extracts a picture signal ingredient from the output signal of this 
CCD2, The amplifier (AMP) 4 which is a gain control means including the AGC circuit for 
adjusting the output signal level of this CDS circuit 3 to a predetermined gain value, etc., It is 
constituted by the analog signal processing part which consists of A/D-converter 5 grade which 
changes into a digital signal the analog signal outputted from this AMP4, and the digital signal 
processing part which processes the digital signal by which the A/D conversion was carried out 
with this A/D converter 5. 

[0025]The pixel-defect-correction circuit 6 which is a pixel-defect-correction means by which 
the above-mentioned digital signal processing part interpolates the image defect resulting from 
defects (henceforth a flake crack etc.), such as a flake crack of above-mentioned CCD2, etc., 
The gamma correction circuit 7 which performs the gamma correction process of a picture 
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signal, and the color separation circuit 8 which divides a picture signal [ finishing / gamma 
correction ] (main signal) into each trichromatic chrominance signal of RL signal, GL signal, 
and BL signal by this gamma correction circuit 7, The color matrix circuit 9 which performs 
color correction for improving the color reproduction nature of a picture signal, The main signal 
treating part handling main signals, such as each chrominance signal of the picture signals 
acquired by the above-mentioned CCD2 of the color difference matrix circuit 10 grade which 
changes each chrominance signal of R, G, and B into the luminance signal YL and two color- 
difference signals (a R-Y signal and a B-Y signal), and adjusts hue, the degree of saturation of 
a color, etc., It is constituted by the sub-signal treating part handling sub-signals, such as a 
luminance signal (Y signal). And the Y-signal generation part 12 which this sub-signal treating 
part extracts a luminance signal (Y signal) from the picture signal outputted from the above- 
mentioned gamma correction circuit 7, and is generated, The high pass filter (HPF) part 13 
which removes a low-frequency component from the above-mentioned Y signal, and extracts 
an edge signal, The coring section 14 which performs coring processing which oppresses or 
removes the noise component of the edge signal generated by the above-mentioned HPF13, 
and improves a S/N ratio, It is formed by the edge enhancement means as a resolution 
compensation means constituted by the edge enhancement degree integrator 15 grade which 
multiplies a predetermined coefficient to the Y signal to which coring processing was 
performed, and performs edge enhancement processing by this coring section 14. 
[0026]The adding machine 1 1 which adds the Y signal [ finishing / edge enhancement 
processing ] outputted from the above-mentioned edge enhancement degree integrator 15, 
and the luminance signal YL outputted from the above-mentioned color difference matrix circuit 
10 to the above-mentioned electronic image pickup device, and outputs the luminance signal 
YH, DRAM16 which is a memory measure with a built-in camera which consists of a display 
processing part which consists of liquid crystal display (LCD) 19 grade which is a displaying 
means including the digital disposal circuit processed in the gestalt which can display a picture 
signal, a memory which memorizes a picture signal temporarily, etc., The Records Department 
which becomes a picture signal from the compression expansion circuit 17 which performs 
compression processing and elongation processing, and recording-medium 18 grades, such 
as a memory card which saves a picture signal, Make AF operation start at the time of 
photography, and. Exposure operation. The trigger signal made to start, timing generator (TG) 
23 which generates synchronized signals, such as the final controlling element 21 which 
consists of two or more switches, such as a trigger switch which may be generated, the 
temperature sensor part 22 which is the temperature detecting means which detect the 
temperature state of above-mentioned CCD2, and a drive pulse of above-mentioned CCD2. 
And each formation part, such as a control section which consists of signal generator (SG)24 
grade, is allocated. 
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[0027]And each above-mentioned members forming is electrically connected to CPU20 which 
is a control means, and the whole electronic image pickup device of this embodiment is 
controlled by the CPU20 in generalization. 

[0028]ln the electronic image pickup device of this embodiment constituted in this way, the 
above-mentioned CPU20 controls the above-mentioned edge enhancement degree integrator 
15 according to the input level of the picture signal from the above-mentioned CCD2, and is 
carrying out variable control of the coefficient, i.e., outline (edge) emphasis degree, at the time 
of performing edge enhancement processing. The degree of edge enhancement to a concrete 
more low input controls to become low relatively. Therefore, optimal edge enhancement 
processing is performed, without emphasizing a noise too much also in a low signal level. 
[0029]Since it is made to carry out variable control of the degree of edge enhancement 
according to the input level of a picture signal and was made to perform optimal edge 
enhancement processing according to an input level according to a 1st embodiment of the 
above as mentioned above, the picture signal which can display a good picture can be 
acquired without degrading a picture. 

[0030]And since it was made to perform various kinds of signal processing after decreasing 
color to the image data of 8 bits of each color, as the gamma correction process was made to 
perform in the preceding paragraph of a digital signal processing part, circuit structure can be 
made small and it can contribute to the miniaturization of the device itself. 
[0031]Next, the electronic image pickup device of a 2nd embodiment of this invention is 
explained below. Drawing 2 is a block lineblock diagram showing the internal configuration of 
the electronic image pickup device of a 2nd embodiment of this invention. It is only that this 
2nd embodiment turns into a 1st above-mentioned embodiment from the composition of the 
approximately said appearance, and the composition in the above-mentioned digital signal 
processing part differs a little. Therefore, the numerals same about the same members forming 
as a 1st above-mentioned embodiment are attached, the detailed explanation is omitted, and 
only a different portion is explained below. 

[0032]The digital signal processing part in the electronic image pickup device of this 
embodiment is constituted by the main signal treating part handling main signals, such as each 
chrominance signal of the picture signals acquired by CCD2 like a 1st above-mentioned 
embodiment, and the sub-signal treating part handling sub-signals, such as a luminance signal 
(Y signal). 

[0033]The pixel-defect-correction circuit 6 which is a pixel-defect-correction means by which 
the above-mentioned main signal treating part interpolates an image defect, and the 1st 
gamma correction circuit ( drawing 2 shows gamma (1) correction circuit) 27 that performs a 
gamma correction process to the main signal of a picture signal, It is formed of the color 
difference matrix circuit 10 grade changed into the color separation circuit 8 which separates a 
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chrominance signal, the color matrix circuit 9 which performs color correction processing, and 
the luminance signal YL and two color-difference signals (a R-Y signal and a B-Y signal). 
[0034]The 2nd gamma correction circuit 25 ( drawing 2 shows gamma (2) correction circuit) 
where the above-mentioned sub-signal treating part performs the gamma correction process 
for contour signal (henceforth edge signal) extraction to the picture signal outputted from the 
1st gamma correction circuit 27 of the above, The Y-signal generation part 12 which extracts a 
luminance signal (Y signal), and the high pass filter (HPF) part 13 which extracts an edge 
signal, It is formed by the edge enhancement means as a resolution compensation means 
constituted by the coring section 14 which performs coring processing, and the edge 
enhancement degree integrator 15 grade which performs edge enhancement processing 
which multiplies a predetermined coefficient (the degree of edge enhancement) to the Y signal 
coring processed. Other composition is completely the same as that of a 1st above-mentioned 
embodiment. 

[0035]ln the above-mentioned electronic image pickup device of this embodiment constituted 
in this way, the flow of signal processing in the digital signal processing part which processes a 
digital signal comes to be shown in the important section block lineblock diagram of drawing 3 . 
[0036]Namely, if the quantizing number of 10 bits is set up and an A/D conversion is made in 
above-mentioned A/D converter 5, as shown in drawing 3 , the picture signal changed into the 
digital signal, After the gamma correction process by the gradation characteristic gamma (1) 
for main signals, i.e., the 1st gamma characteristic, is first performed in the 1st gamma 
correction circuit 27 and color is decreased by the image data of the gradation which is 8 bits 
of each color, in the above-mentioned main signal treating part (circuit), signal processing, 
such as the usual color correction to a main signal, is made. 

[0037]First in [ in / on the other hand / a sub-signal treating part ] the 2nd gamma correction 
circuit 25, After the gamma correction process by the 2nd gamma characteristic gamma (2) 
that the gradation characteristic for main signals is a different gradation characteristic for edge 
signal extraction was performed, In the Y-signal generation part 12, a luminance signal (Y 
signal) is extracted from this picture signal, subsequently in HPF part 13, a low-frequency 
component is removed from the above-mentioned Y signal, and an edge signal is extracted 
(edge extraction processing). 

[0038]Next, in the coring section 14, coring processing to the above-mentioned edge signal is 
performed, and the edge enhancement processing by which a predetermined coefficient is 
multiplied to the Y signal coring processed [ above-mentioned ] in the above-mentioned edge 
enhancement degree integrator 15 grade is made. 

[0039]And the Y signal edge correction processed [ this ] and the Y signal (numerals YL of 
drawing 1 ) by which main signal processing was made in the above-mentioned main signal 
treating part, After being added by the above-mentioned adding machine 1 1, it is outputted to 
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LCD19 (not shown in drawing 2 ) which constitutes a display processing part with two color- 
difference signals (a R-Y signal and a B-Y signal) which are outputted as a Y signal (YH) and 
outputted from the above-mentioned color difference matrix circuit 10 together with this. The 
picture signal outputted here serves as image data which has the gradation of 8 bits of each 
color. 

[0040]ln this case, the relation (gamma characteristics) of the input signal and output signal of 
the electronic image pickup device which can be set becomes as it is shown in drawing 4 . 
[0041]ln drawing 4 , each output signal over the noise AinBin of the level in the low luminance 
part (dark space) and high luminance part (bright section) of an input signal, When gamma 
correction by the 1st gamma characteristic gamma (1) is performed, The noise level Aout of 
the output signal of a low luminance part (1) and the noise level Bout of the output signal of a 
high luminance part (1) have a relation of the noise Aout(1) > noise Bout (1), and as mentioned 
above, the difference is size very much. 

[0042]on the other hand - a book an embodiment - setting - further - the - two - gamma - 

- the characteristic -- gamma -- (- two -) - being based - a gamma correction process - 
carrying out -- **** - since - the above - the - one - the - two - gamma - the characteristic 

- gamma - (- one -) - gamma - (-- two -) - compounding - having - if - drawing 4 -- being 
shown -- gamma -- (-- one --) - * - gamma -- (- two -) - " - composition - gamma - the 
characteristic - becoming . Therefore, as for the noise level of each output signal [ respectively 
as opposed to the noise AinBin of the level ] of the low luminance part (dark space) of an input 
signal, and a high luminance part (bright section), the difference fully becomes small so that 
may be shown by the noise Aout (2) and the noise Bout (2). Therefore, good noise figure will 
be acquired covering total luminosity. 

[0043]Thus, since it was made to perform signal processing of the sub-signal (Y signal) using 
the 2nd gamma characteristic gamma (2) that the 1st gamma characteristic gamma (1) that is 
a gradation characteristic for main signals is a different gradation characteristic for edge signal 
extraction according to a 2nd embodiment of the above, Optimal signal processing can be 
performed so that it may become the resolution and the noise which maintained good balance 
covering all the abbreviated luminosity of the picture signal acquired by CCD2. Therefore, 
degradation of a picture can be suppressed and the picture signal which can carry out the 
repeat display of the better picture can be acquired. 

[0044]Since the image data (image data of the required gradient which can carry out the 
repeat display of the good picture) of 8 bits of each color was made to perform various kinds of 
signal processing to the picture signal after digital conversion, the circuit structure of a device 
can be designed small. Therefore, it can contribute to the miniaturization of the device itself. 
[0045] 

[Effect of the Invention] Degradation of a picture is suppressed by performing optimal signal 
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processing to the picture signal photoed by solid state image pickup devices, such as CCD, 
according to this invention, as stated above, The picture signal which can carry out the repeat 
display of the better picture can be acquired, and the electronic image pickup device which 
realized the miniaturization can be provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block lineblock diagram showing the internal configuration of the electronic 
image pickup device of a 1st embodiment of this invention. 

[Drawing 2] The block lineblock diagram showing the internal configuration of the electronic 
image pickup device of a 2nd embodiment of this invention. 

[Drawing 3] The important section block lineblock diagram showing the digital signal processing 
part in the electronic image pickup device of drawing 2 . 

[Drawing 4] The figure showing the relation between the input signal in the electronic image 
pickup device of drawing 2 , and an output signal (gamma characteristics). 
[Drawing 5] The important section block lineblock diagram showing the digital signal processing 
part in the conventional electronic camera. 

[Drawing 6] The important section block lineblock diagram showing another digital signal 
processing part in the conventional electronic camera. 

[Drawing 7] The figure showing the relation between the input signal in the electronic camera of 
drawing 6 , and an output signal (gamma characteristics). 
[Description of Notations] 

1 .... Photographing optical system 

2 .... CCD (solid state image pickup device) 

3 .... CDS circuit (correlation double sampling circuit) 

4 .... AMP (an amplifier, a gain control means) 

5 .... A/D converter 

6 .... Pixel-defect-correction circuit (pixel-defect-correction means) 

7 7A .... Gamma (gamma) correction circuit 

8 .... Color separation circuit 

9 .... Color matrix circuit 



http://ww4.ipdl.i^ 6/2/2009 



JP,1 1-1 13012,A [DESCRIPTION OF DRAWINGS] 



Page 2 of 2 



10 .... Color difference matrix circuit 

11 .... Adding machine 

12 .... Y-signal generation machine (luminance-signal generation machine) 

13 .... HPF part (a high pass filter section, an edge enhancement means) 

14 .... Coring section (edge enhancement means) 

15 .... Edge enhancement degree integrator (edge enhancement means) 

19 .... LCD (liquid crystal display; a display, a displaying means) 

20 .... CPU (control means) 

21 .... Final controlling elements (trigger switch etc.) 

25 .... the - the gamma (gamma) correction circuit of two 
27 .... the — the gamma (gamma) correction circuit of one 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 7] 
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